ABSTRACT PURPOSE: To examine the stability and effi cacy of high-cylinder power AcrySof toric intraocular lenses (IOLs), models SN60T6, SN60T7, SN60T8, and SN60T9 (Alcon Laboratories Inc).
M oderate corneal astigmatism (0.75 to 2.00 diopters [D] ) occurs in approximately 32% of eyes with cataracts. 1 Several manufacturers offer toric intraocular lenses (IOLs) to correct moderate astigmatism. One option is the AcrySof toric IOL (Alcon Laboratories Inc, Ft Worth, Texas), which has been established in prior clinical studies. 2 Compared with moderate astigmatism, high astigmatism has fewer treatment options and a lower prevalence: approximately 9% of eyes with cataracts have Ͼ2.00 D of corneal astigmatism. 1 When AcrySof toric IOLs were only available up to a maximum cylinder power of 2.06 D at the corneal plane (model SN60T5), highly astigmatic patients were left with some residual cylinder, 2 or adjunctive limbal relaxing incisions. 3, 4 In 2009, AcrySof models became available in some countries outside of the United States with cylinder powers up to 4.11 D at the corneal plane (models SN60T6, SN60T7, SN60T8, and SN60T9). This study was conducted to analyze the safety and effi cacy of these highcylinder IOLs.
PATIENTS AND METHODS

PREOPERATIVE ASSESSMENT AND PROPHYLAXIS
Eligible eyes had cataract and symmetric corneal astigmatism у2.25 D by autokeratometry (model KR-8000 Auto Kerato-Refractometer; Topcon, Tokyo, Japan). Eyes with irregular astigmatism, keratoconus, or prior corneal or keratorefractive surgery were excluded. Uncorrected distance visual acuity (UDVA) was recorded. Axial length was determined by immersion ultrasound or the IOLMaster partial coherence interferometry biometer (Carl Zeiss Meditec AG, Jena, Germany). The SRK-T formula was used to determine the necessary spherical IOL power and an online toric IOL calculator (http://www.acrysoftoriccalculator.com) was used to determine the toric IOL model and axis. All cases incorporated the default value of 0.50 D for surgically induced astigmatism. Autokeratometry values were entered into the calculator. One surgeon (G.C.C.) performed two to three calculations for each eye, moving the potential location of the incision to minimize residual astigmatism, as predicted by the online toric calculator ( Figure A , available as supplemental material in the PDF version of this article).
OPERATIVE PROCEDURES
After receiving sedation and anesthetic drops, patients were seated at the slit-lamp, which was equipped with an angle-measuring reticule (BX 900 Photo Slit-Lamp; Haag-Streit AG, Koeniz, Switzerland). A thin slit was turned to the 0 and 180° marks. The corneal limbus was scratched at these locations with a sterile insulin needle and inked with a sterile marker. These reference marks were later used during surgery to mark the steep corneal meridian and site of incision, using a Mendez gauge (Duckworth and Kent Ltd, Baldock, United Kingdom).
The anterior chamber was entered with a 1.0-mm stab incision and a 2.2-mm clear corneal incision. Phacoemulsifi cation was performed in a routine fashion. The IOL was injected into the capsular bag. During viscoelastic removal, the IOL was held with a second instrument (Seibel nucleus chopper; Rhein Medical Inc, St High-cylinder Toric IOLs/Cervantes-Coste et al Petersburg, Florida) that was inserted through the sideport incision, maintaining the IOL at an axis between 10° and 15° short of (counterclockwise) its intended axis. The anterior chamber was reformed and the incisions were sealed. The IOL was then aligned to its fi nal axis with a cannula, using small movements. If an IOL rotated Ͼ15° past the intended axis, the surgeon injected an additional bolus of cohesive viscoelastic, turned the IOL less than half of a clockwise rotation (until the IOL was again 10° to 15° short of its intended axis), and performed alignment again.
POSTOPERATIVE FOLLOW-UP
Analyses at 1 week, 4 weeks, and 3 months postoperative included Snellen UDVA and corrected distance visual acuity (CDVA), manifest refraction, and retroillumination photography. Retroillumination images were captured with an EOS 30 D camera (Canon Inc, Lake Success, New York). The IOL axis was assessed by superimposing the image on a grid, comparing the postoperative axis to the surgical axis, and categorizing the axis as stable within 5° or as rotated Ͼ5°. Snellen visual acuities were converted to logMAR for averaging.
RESULTS
Nineteen eyes from 14 patients were evaluated with the toric IOL models and cylinder power as shown in the Table. Mean spherical power of the IOL was 22.10Ϯ3.90 D (range: 13.00 to 29.50 D).
CORNEAL ASTIGMATISM AND REFRACTIVE CYLINDER
Preoperative corneal astigmatism was 4.00Ϯ1.10 D (range: 2.28 to 6.80 D), with a distribution as shown in Figure 1 . Mean residual refractive cylinder at 3 months postoperative was 0.55Ϯ0.60 D (PϽ.0001), with a distribution as shown in Figure 1 . Six eyes had Ͼ0.50 D of residual refractive cylinder at 3 months postoperative. Of those, three eyes were undercorrected, two eyes experienced axis shifts from the rule to oblique (changes of 35° and 38°), and one eye was overcorrected with an axis fl ip from one direction of oblique astigmatism to the perpendicular direction of oblique astigmatism.
VISUAL ACUITY AND REFRACTION
Stability of refraction with time after surgery is shown in Figure B (available as supplemental material in the PDF version of this article). Mean preoperative UDVA was 1.3Ϯ0.5 logMAR (20/400 Snellen), with a distribu- ROTATIONAL STABILITY All IOLs were stable within 5° during the postoperative period.
DISCUSSION
In this study of 19 eyes with cataracts and a large magnitude of preoperative corneal astigmatism, AcrySof toric IOLs with high-cylinder powers were effective in reducing the corneal cylinder and providing accurate UDVA. These results compare favorably with the limited available data, [6] [7] [8] as shown in Table A (available as supplemental material in the PDF version of this article). All IOLs in this study remained correctly rotationally aligned through 3 months postoperative. The small sample size of this study (19 eyes) made it unlikely that IOL rotation signifi cant enough to require repositioning would be observed; in larger studies of AcrySof toric IOLs with lower cylinder power, 0.6% to 1.1% of IOLs were repositioned. 9 Accuracy of alignment in our study was potentially enhanced by using an insulin needle to make the reference marks (rather than marks that could smudge or blur); a similar strategy has been described elsewhere. 10 Rotational stability may have been facilitated by the ophthalmic viscosurgical device (OVD). Residual OVD may allow the lens to rotate, and surgeons have debated the use of various OVD with toric IOLs.
11
Experience with toric IOLs having lower cylinder power has shown that a cohesive OVD is easier to remove than a dispersive or second-generation OVD, as long as the toric IOL is rotationally stabilized with a second instrument during OVD removal.
Our pilot study indicates that AcrySof toric IOLs with high-cylinder powers are an effective option to compensate for large amounts of preexisting astigmatism at the time of cataract surgery. Further studies are needed with larger populations and longer follow-up. 
